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(57) Abstract: Novel polypeptide having a PDE activity; a process for producing this polypeptide; a DNA encoding this polypep- 
tide; a recombinant vector obtained by integrating this polypeptide; a transformant carrying this recombinant vector; an antibody 
recognizing the above polypeptide; a method of quantifying the polypeptide and an immunological staining method by using this an- 
tibody; a method of screening a substance changing the expression of a gene encoding the above polypeptide; a method of screening 
a substance changing the activity of the polypeptide; and drugs, etc. for diagnosing, preventing or treating diabetes, brain diseases, 
kidney diseases, cancer, etc. by using the above DNA or the above antibody. Use of the DNA of the novel PDE polypeptide enables 
diagnosis, prevention and treatment of diabetes, ischemic heart diseases, hypertension, nephritis, pancreatitis, ulcer, alieigy, asthma, 
rheumatic, osteoporosis, pain, anxiety, schizophrenia, manic-depressive psychosis, Parkinson's disease, dementia, infectious dis- 
eases, malignant tumor, etc. 
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^Jt:fe7i>l/:t^K{AGMe®^S^^#: (GPCR) >fpe,cD5Wia?&H:C«)i: 

^:t^^*7^^:^7l^i^Jc;;^7^^-^f (PDE) {is 3' , 5' -■^>1^7'7^y y 
5ixy^7x-h (cAMP) ;feJ:t;f3' , 5' -M^^T^ i^>^^^^p(.7 :j^-h ( 
cGMP) 3&if0 3' , 5' -m^Ji^\y:t^\'m\\:k^mL. ^-rs^^l/ 

H0||Kii®fcfig^®i!)<&^febTV>S CPharmac. Ther., 51, 13 (1991)D o 
•r^t)t.s PDEii. mi^0^frt^^T-OcAMP:feJ;yfcGMP«s ^S) 

^ < J: b PD E^tt{i»s^^7^;i/fe^l^*^f,cD#am0tt#ic J: b 

*J^S^$nTV^§^i;>bs^^tlT:fet)^ >>i^^;WE^i^M© "cross-talk" 
V^mmmm^^y h^y-i^ommtii^m^^ibX^^^^ Clrend. Pharmacol. Sci., 
2a, 217(1997)s Physiol. Rev., 75, 725 (1995). Arch. Biochem. Biophys., 322, 
1 (1995). :RtJfEncIocrinol. Rev., 16, 370 (1995)D o 
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i 2 ' J 

»e. York (IMOX SOThosphodiesterase I„H<K-/ " ' 

— v^fffA J. Biol. Chem., 274. 18418 nooo^ p 

109 (1999). m?roc, Natl Acad Sci ii.a of ' ^' 

Acad. Sci. USA, 96, 7071 (1999):i , 

1. Ca-/*;^^,;^,;^^-^^pj^^ ^p^^^^ 

2. cGMPT-«.M^tlSPDE (PDE2) 

3. cGMPm^^tlSpj^g (PDE3) 

4. cAMP^^fitlPDE (PDE4) 

5. cGMP#^flt,PDE (PDE5) 

6. -GMP^m7^Hr.^r^^pj,E(pj^^g^ 

7. Mm cAMP#^fi5pr>E (PDE7) 

8. mm{i. cAMP^^^eSlPDE (PDES) 
9- cGMP#Mfi?JPDE (PDE9) 

10 CAMP PDE. cAMP^ffis^^,,,„p p^, 

lies. Com,™. , 261. 551 (iggsjj . ^^ < o*fflP D E v , * , , 
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(1997). Physiol. Rev., 75, 725 (1995)s RV^Arch. Biochem. Biophys., 322, 1 
(1995D o aint^T-fc. 3 Omiik±0F'DE^^mifin^^tlX\,^^ifi. 
S*^0P D E CD#4«Ei^M^^tlT ^ o 

P D E imn 3 o©#ig ^ >iP e> ^J^ii^^W tX Clrend. 
Pharmacol. Sci., 22, 217 (1997)^ Physiol. Rev., 75, 725 (1995)s Arch. Biochem. 
Biophys., 322, 1 (1995)s ^^y^Endocrinol. Rev., 16, 370 (1995)D o f^^tf*^ 
C*Sg{ilt:*»ftT#:&-r§i^2 7 y'^i !3«;^^^( catalytic core 

V-mx\tT5,ymS.mX2 5%'>'4 0%m^-m\.X\^^^o catalytic core 
domain{3{i2ocDZn2+^A^5^-7^#:StTV^S CJ. Biol. Chem., 269, 22477 
(1994)D ifis PDE37T$ U — (Dcatalytic core domainfctts moFBEyr 

yifiWM^nx\,^:ho ^T®PDE©M^h'p<^>lCHDXXHXXXXN (T 

^mmm±-^^m.mxm-r<. h ; \iy.^s^>^ d ; r^sz-^^'^yms n ; t 

P D E 4 ©catalytic core Aomm^^tsmMlt-^mMX^M^ fi. P D E Mtt 
%^bTl^i>^^;As^$nfe CJ. Biol. Chem., 267. 18929(1992):3 o ^^^ti 
•CV^SMi^Kp<^>t:{iPDE75'^U -2Nf^6^:&Sm*ni4-^Ra^^J fc^T S 
^^t^%^^■rSiB^JAS'^^tlTl^S CJ. Biol. Chem., 274, 4839 (1999)D o 

Mii K ^ i < v> © fc:^ UT ii^mmomn h ^ > a p d 

Eti-y^j^^T-^ ■r-(vy^-Amxm7^:^xni^^^-ifimrj^'ox\^^ CCyciic 

Nucleotide Phosphodiesterases: Structure, Regulation auid Drug Action, John 
Wiley & Sons, New York (1990)D o ;i<DY:^-( ViSy K?g-&gP{its U > 
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* CBlOchem. J,, 3I6, 751 (jiggg)^ ^ 

• 4ffl**,v, ^ m 869 (1998)3 . PDE 

T^^mmm^n-c..^ am. 1,37 <,995)j . a*. ™p.„^ 

II. E^. I^^o,.. ^ ^. aespi. crit. Care Med., 157, 

3« (1998,, , PDE«*«.««^«^„^,^^^^ mm^mm- 
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hThX^mi^timtchXl,^^ CProc. Natl. A 



VtLXiim^ifimcnx^^^^ CProc. Natl. Acad. Sci. USA, 91, 5330 

y^t72:^mm<D^mm]i^m^T^zt a. cim. invest., 96. 401 (1995) 

:) s PDE4PIW^j>bSffitt^m^0tl(reactive oxygen metabolite )cDjg^<^ 
mmt^^tt^m^^tlX^^^ CJ. BIoI. Chem., 272, 9854 (1997)) o 

Clin. Invest., 98, 262 (1996)) o 

•^"^s nmmms msi^. ^^m. ^mm. wmm. ^^-^>vyms m^s mm 
%&^i:.rfmmomm^^^hx\^^^-^mt(D-h^mm-^^m^^\At^m-t^ 

hxus^s ^wmn^iPmm.hx\^^^hi3i}^ii>^mm^^\'^\t.mmii'^(DT^ 

^W^Sx e> tifc c J: <&Si^-r S c i: CD ffiH^ k: J; b PI t tiT V ^ S o 'flbcD T r 

•f3^^mm^^it^':r^>(yjpT4^jyt~^Ao^mMun^ifint)hx^rzo n 

m^^^^o i^mtLX. ^<0mtt> migc®'y-:/^-f :7'$)^vMiT>f V7;*- 
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(1) mm^if.f.^mm^x ^^moT,,mmi.,^^r,,^y 



(2) 



(1) ^^iB«cD4<.;^7-5=-K^ii-K^^DNA^ ■ 

1 6 k.gBm<Dmmn^-r^ d n a 

(4) (2) ^tclt (3) fcfBteoDNA^^tfMgl;^^^^- 
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(8) g^-^FERM BP-6 9 7 6^^f ?>> ( 7 ) IcfBttOJ^Hfeja 

•fro 

(9) (5) - (8) (D\^^tnti^^mm(omMMmi^mm'^mm\.. mmm 
^mLr^iLt^mm.tt^^ (i) i^Bm(ot^v^r^\^(Dmm:^mo 

(10) (2) *fc{± (3) {clBtKODNAcDli^E^J^C^UfeS-eo 

(11) ^U=f>?^U:t^Kg|^#:*s. :tU=r7^^l/3}-^h*c|3CD)j>^i?x:;^ 

phenoxazine-modif ied cytosine) Tglfe^nfc^ U 1/:^^ D N 

^#^^^*5J;^^*:t';r^7^l/:t^^'cf'CDU'^'-y^>()S2' h^ps/oi ^^^>U;^f- 
iF^mm^-^^^s (1 0) {c:f3«0;^';rf:5?i7U>}-f-h% 

(12) (10) (1 1) fcfB«8(Z):^-';rf7^^U:t^h'^fflv^«c:iit 
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(13) (10) ^ftlt (11.) ^mmcDtU^y^^v^^^m^^.^^ 

(14) (1) mm(D:;i'.v^y^\^mmt?>mo 

(1 6) (14) izmm^Dmmm^^^t^mtt^. (d fctatgo^if 

(18) (1) ^mor^^j^r^^t^^^^-^^^^^^^^^^^ 

(19) (18) fciB®0^^fc:j;{,||f,^^^ti^^ 

(2 0) (1) CTto^U^r^K^^^f Si^^^^^^^3^^^^^^^ . 

(2 1) (12) \zmm<Di3^m^^x (i) raifeo^j^u^:^^^.^-,^^, 
(2 2) (15) ^mmcD13mm^.^x (d (liBte^u^T-f-K^^aji- 

^m.tr^. (2 0) fciB«©;^^i;-.-^,^;j^^^ 
(2 3) (2 0) ^ (2 2) 

(24) (1) ^mm<oif.^)^r^Y^^^Yrm^:^om^mmt^r 

D^-^~DNAo 

(2 5) (2 4) fciB«Orp^^^^DNA^^J;WrD^^^-DNA© 
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(2 6) l/^K-^-atfe^ibJs ^D7A7x^n-;i/ . T-fe^;uh7>X7x 

^ -Hf itlE^s /? - ^ h i> if Mfe^. 7 X -7 — if itfe-^s /? - 

tiy'^y^Bi^i?^mmti*^m\tMmB=^i!^^. (25) (cib«©x^u 
(2 7) (2 5) sfcfi (2 6) izmm<D:^^}zji^y)n^ti^it^<^o 

(28) ( 1 ) t:SB«©4^ g ^7-^ h- ^^*-r E^o 

(2 9) (10) (1 1) fc:|B«6©:tU:J7^l/:t^h*5£^^f §^ IS 

(30) (14) {cfBm©in;^*&^Wr mMo 

(3 1). (19)^ (23) tfelA (27) (;:|BtBcD^b^tl^^WfS^ g3lo 

' (3 2) mmm. mMm^mm-. issms tuj]^^-, ^ 

m> U'i^x'^, WMm&. l^^^s ^^-^>v>^s «i 

^^ «fe*feM^4B5»0^1$5tfe^im®fe460g^-C•fe§^ (2 8) 

(3 1) (Di^fiifiiummomMo 

(3 3) Mim. mm. mik. mm. 7'i/;i/^-s m 

*x ^^3S*fcM<4ffl3i©^Br®fe46©Em'C^§s (2 8) d^f. (3 1) © 
<5rJi}b^t:iai8©E^o 

Ei®©w^mBj 

mm. if^t hPDE©T ^ 7^@B5!i(±^ : T 5.jmm^^m.^+' -eiBm) 

fes .h hPDE5A (GenBank : CAA06170) ©T^ 7^SB^J(T^ : T ^ 7^#-^*^^ 
+"T-iB«)J:©lfc^*5^bfe^T-$>?)o TX7^'JX^^i-|5tUTV^i)T^7^^ 

Ss t: 'J 21- h' (iffi|^ia©$) ^ T ^ 7 ^B«<&^^N-r o CP ^ 7 ^^a{i-:^^^IBT- 
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03 tt, ? Kp2oo-EB««iiiaa*i^«^^^^^_ ^^^^^^^^ 

tmm Mtiple Iis.„e Northern Blota«7,;^,_(ci„teohaK,3 

0*S»Atfc*M!i, 8ST-PD6H:GST-PDEB^ae«S!W»«*«f 
^8tt.«^gt^„«,,'5yKS^W±a,t, t^PM5A(GenBant:CAA06170 

ma. *fS9t ^PM*=EDi'cimA®ia?,j««gsfcpcBy5^^_^^^^ 
h ^m „^ ^^^^ ^^^^ «*«ffl««)-i»Aj:t,«st*oDR^s«, 
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(A) mmm^ 1 ^^itm^m^ 1 5 fcsmcor ^ ^mmm : ^it 

—if (P D E ) ?Stt?l:Wr^5K U^7-5=- h'JAs Molecular Cloning, A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989) (WTn 
^^:api7— • fpvi——yf; %2Wt%'t') ^ Current Protocols in Molecular 
Biology, Supplement 1~38, John Wiley & Sons (1987-1997) (Jii.Ts h 
• rn hn;v-^ •/W:tni;-i:lilS-r)s Nucleic Acids Research, 

10, 6487 (1982). Proc. Natl. Acad. Sci. USA, 79, 6409(1982). Gene, 34, 315 
(1985). Nucleic Acids Research, 13, 4431 (1985). Proc. Natl. Acad. Sci. USA, 
82, 488 (1985). Proc. Natl. Acad. Sci. USA, 81, 5662 (1984). Science, 224, 
1431 (1984). ai^i&iaW085/00817-^. Zfcti^Nature, 316, 601 (1985)^{c:iBtB0 
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mm^ 1 ^feji 1 5 tiaso^ ^ ^^ib^j^^^i^^b l a s t c 

J.Mol.Biol., 215, 403(1990):) ^FASTA rM.fi,nW • p 
(1990) ^ m^mi^. , . ^ A S T A CMethods in Enzyiology, 183, 65 

^ , ^^^^^'^^^^^s ^l>*e<i:#) 6 0%jw± fif 

(A) mm^ 2 a fdtM#^ i e ctwoiLasiaw • 

0. 7-1. 0.ol/.<,«aCl*4T, 65X,^.w^,; 
' ''■'^■*''*^'-^^^*°^-DNA Clonic, core TecM.i«.. 
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a^^proach. Second Edition. Oxford Un^^s 



A Practical l^proach. Second Edition, Oxford University Press (1995)^© 

y U Xqrtl^cD N A UT:a<*:fi«]fc}±, BLAST (JMoLBiol., 215, 
403, 1990) F A S T A (Methods in Enzymology, 183, 63-69) ^OW^V 7 

< i: 4) 8 0 %feA±s$f ^ b < 9 0 %a±s ^ ^, b < {* 9 5 %Jijl±^ 
tzizU *^HJ©DNAk:{±s ^^CDDNA^i^^n^V^o 

t hPDE10A(6enBaiik:AB020593)cr)T^y^E^Oil1Bm4%*)OMfe?^s MB 
=f-y'-^^-7.s SeMx--^$'^-XJ:Ds Blasts Smith-Waterman^S^^^^iJffl L 

7*—^^—::^ J* bT(*GenBanksSwiss-Plot^©45jfitl^x— X?&^Ufflt"S 
tfeS^e^JtitoTV^^cDNA^'f P^7>;-4?®^P->©cDNA?^s 7> 

^fe)ti;fex b hPDElOA (6enBank:AB020593) i:J|i|5H4:^^)-:3jl-g^dSx EST 
(Expressed Sequence Tag) 6D«fcafc:s jlfe^O— S5©iiM3«J©tf^^^-^$>^^-^ 
tt> WT©J:dfc:bT^©cDNA©^:l^|f:5cii:dS7?§s ^cDNA.fct)* 

^0J©D N A 3 i: *s-r" t § o 

^t) X Jl^fc^* b < {± t h 5 o 

(1) cDNA^-f :/^';-©#M 

cDNA^^ 'J-^#i^r?.fefet:. M:&«S:fe{ijMJ; t):^RNA 
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•fe->e'A« CMethods in Enzyiology, 1§4. 3 (1987)3 v Kfii^y-j;>5^;t-> 
7-*- h • 7 xy-;w ^ nB*;^^ (rtspc) g c^irti^^i Bioche,istrr. 162 
156 (1987K a5r»Rg# 9, 1937 (1991)3 *Sffl^^5^t*,^gJ 
*ENA*S*-; (A) *ENAttTmENA$W^s;jffit^^, *U 
(dT) H«ft-b;i.D-:^A5Aa rtl'+^S- • i.D-=>^ig2iS) 
* 'J :J d T 5 X i-;? SSaes^V, 5 C 1 1 5 „ 

:7 r-^ h . K 5 ,^ i, . „HNA*«+.> h CFa,t Track Isolation Sit 
M^KhpyxV (toitrogen) , ..i- • 71..;,^ • mENA»«! 

h Cftiick Prep .m Purification Kit ; (Piaraacia) aS) 

«ffl+.^h*ffli,,Tffl«*ailia*.e,ltgjmENA*S!S8TSci:t,-eg5 

Technl,ues, A Practical Approach. Second Edition. Word toi,er.lty Press 

• y^XS. f ■ ->x?A • 7X- . oDNA • ■T>h-- 7^7. % K 

•*D-^VfCSnperScriptPlasmidSyste.for CDNA Synthesis and Placid 
Cloning; *^nB EL (GibcoBEl) asj ^y,;,r-oDNA • . 
h CZAP-oDNA Swthesls ^ h^^i.->4t8,3 Sffll^5*S«$ 

oDNA5-fy5y_5f^STr5iS;«>0i^O-^>i?^i,^,_j.|^^y;^ 
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ft 



ft 



Mi*^fi«]fc(±s ZAP Express ^^^^^->^tl^^ Strategies, 5, 58 (1992) 
D N pBluescript II SK(+) CNucleic Acids Research, 17, 9494 (1989)!] ^ Lambda 
ZAP II {7.^=7 ^V-y^m ^ AgtlO. Agtll CDNA Cloning, A Practical 
Approach, 1, 49 (1985)) s ATriplEx (^n~.>7^y i^^fel:^) ^ AExCell (7 7 
X PT7T318U (7T;i/VS/T*tS{) > pcD2 CMol. Cell. Biol., 
3, 280 (1983)Ds pUC 1 8 (Gene, 33, 103 (1985):i. p AMo Q. Biol. Chem., 
268, 22782-22787 (1993)> S!|:SpAMoPRC3Sc (#|@^05-336963) ^ ^■^m^^^ 

'^^n^mhLX\t^ i^M Escherichia colUzM-t ^m^mn^fim^-ffi 
fefflV^^iIi:*ST'tSo Escherichia coli XLl-Blue MRF' U 

^i^->^ms Strategies, 5, 81 (1992)D n Escherichia coli G600 CGenetics, 
39. 440 (1954): x Escherichia coli Y1088 CScience, 222, 778 (1983): s 
Escherichia coli Y1090 CScience, 222, 778 (1983)) , Escherichia coli NM522 
CJ. Mol. Biol., 166> 1 (1983): > Escherichia coli K802 Q. Mol. Biol., 16, 
118 (1966): , Escherichia coli JM105 CGene, 38. 275 (1985)) s Escherichia 
coli SOLRTM Strain i^hy^^V-y^m) > Escherichia coli LE392 {=EU^ 

±m:&mi^^ D#^bfc c D N A^^ U-{c:JP^x rUIRcD c D N A v-f 

:/7 U -%$>tf h AST- ^ i)o 
(-2) *^^CDDNA©m^ 

±13 (1) T#®itfecDNA^-f y^7»;-<J:t)x *^BJ©DNAX(±^©- 
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# 

H?->3>a5 c^u^:.^^ ^u^-y^ ^2m: miz^mnt^ztif-^ 

ffiV^■C^ PGR CPCR Protocols, Academic Press (1990):i ^m^Ltc^^x 

:^^^T-i:bT. ^:ScDNA05' *sgi(ffl:fej;yc3' mmmm^om^ 

(rapid amplification of cDNA ends ):fej;t;. 3' -RACE CProc. Natl. Acad 
Sci. USA, 85, 8998 (1988)) (.^ r^^T--(3ffiv^fci3^JJ; D t 5 ' *«.J 

f#&n)^ccDNAff/t^«^t-§c:i:t:j:b. *^BJ0±«DNA^^f#i-« 

* fc^ ±fB c D N A7^ u ^mmha c d n a*^^^*® ;k u 

K-r-S c D N A ^f#5 C ^ ^, T ^ -S o 

^aii^* f,^^ c D N A 5 ^ u {i_tia 

N-A-5^y^y-{3^U ^cDNA^rD-:/tUT=iD:zwwy,;^^^, 

DNA0±ft^^tfcDNA*cDNA^^^^.;-^^^^^^^^,,^^^^ 
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f • 

DD:^k;1/A^ CAnal. Biochem., 162, 156 (1987): t: J; D^RNA^^WSmi-'So 
iiJ^«D-Cs ^RNA&T^^l-^i/yjif^i'UT— i?I (Life Technologies^fetii 

. /?k:■oV^■r^ :2i->j3 (dT) r^-r-^-tfe{i^>^Ar^'l'x'-§ffiV^T 
SUPERSCfilPT™ Preamplification System for First Strand cDM System (Life 
Technologies^tW) -*^cDNA^-f y-^f^M7?^-&a 

^Mmmm^:^^^ «?!l^Ji-t^>**-(Saiiger)P,®i^7';?}-^rS/^ CProc. Natl. 
Acad. Sci. USA, 74, 5463 (1977)) • x;i/v— :a: (PerkinElmer 

: 3 7 3 A • DNAi>-i^j::>1t-) , 7T;i/x'S/T:a> ^-f^T (LI-COR) ^± 

^7.^ h'hepl0314^ :fectt>*SB^J#-^l ei:m-^ti^m&mmti>^f3i^Dl^A(D~ 
^^Wfi.:/^:^^ h*p23-lk^ p23-2k>&fe(f i)^:fcAst^§o 

r^:;^^ Fhepl0314^^WrS:«M Escherichia coli JM109Aepl0314(±s 
FERM BP-6976i:bTs¥Sfell^l 2 ^ 2 2 BmfX'XM^mf^ 

^x.^j:mtmm^m. b ^m^m^-o < mm i t i i # a # m^^^ 

305-8566) t:^t6^*LTV>:5)o 

t h:j3cfct/fx'e7:^fi*ogegi:-r§DNA^^f#-r§c:a:AJT§*o 
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# 

btc^^-^> . :^Jl^^m(DDN A^mmod e 1 3 9 2m^$> 

if^S«»iS^JfcoV^T{i, rK^mimi^mhtz(D%F AS 7 A. yv- 
h^-^ (FrameSearch) ^O^B^tt^^T-p^^ A^Mv^T. GenPept. PIR. 
Swiss-Prot^OT ^ J mmn^-^ ^^i^f § ^t^^^). m^^-D 

V rf^ ^ K VXit. ±iBD N A(Z)*1-SJi»iB^!jpf.®^^ ^.^^ 5 

- 6 0 )g i^mmmr^h d n a ^ ^ f^^D n a d 
=^^^^m(DmLtz5^6om^tm\:>mm^T?>BNA^mmBNA 

7'>5-^r>;^:7•^^v-i;LTfflV^S«^fcH:, (Tm) 
^ ^ ti § :t U =f ^ ^ U ;t 5^ K ^ ^ ^ - ^ ^ ^ ^ ;g ^ 
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So 

phenoxazine-modif ied cytosine) •eg||$*lfc:t U :J 7 ^ KSI^^t^s U 
C«X#, 16. 1463 (1997):) o 

( 1 ) jm^mw-o^m, 

±IB [1] t:|BI8cD:&^fc:J;DTObfc2^%Bi©DNA*^im4'T-^m^ 
fiP t>> *^B^© D N A ^-®7°D^-:$^ -T^ t # A b fzM 

if, 1; /^^.T"^ s?f^stem^^3it# bs wsmmm-'^'^m ^ ^ ^ t;: J: 
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eiwstuTi*. m# (mm. mm) . mm. mmm. wv.- 



?Sa^^i,_i.Ut,fc ^^H^ PB.Trp2. pBTacU pBTaca" 

Tfxmmm) , pmo mssess-iioeoo) . popzoo Ctoic. Bid. che. 

4§. 669 (1984)3 , pmi a«rio. Biol. Che... 53 , 277 (1989)J , pGBLl CProc' 
Natl. Aoad. Sci. USA, Sg, 4306 (1985)3 . pBIuescript 11 SK (-) (;, 
S'-va). pTr.32 (FEHM BP- 5 4 0 8) , p GHA2 (FER 
M BP-400). PGKA2 (FEEM BP- 6 7 9 8) . pT e r m2 
(«M*3-2 2 9 79. US4 6 8 6 1 9 U 0S49 3 9 O94, US51 
6 0 73 5) . P6EX (^t^v^tS) . pET-3 (yA-j;.>a) , p s up ex 
. PUBIIO, PTP6. PC194, pTrxFus (I«,itroge„a) , p 
MAL-c 2 (New England BlolabsS) mmMZCtlfZii,, 

- (PlM) . P.ru^-,,-, p.rp^_^_^ i7rn*-^-,«>, 

-f-.penP7-D*-i,_«S»lf5cJ:tf^gj.SfcPt^52^,^j^ 
(PtjEx2) . tacT-D^-i,-, Ucnrn^E-^,- let i 
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U V~ AI^-^lB3ni ^ bXttx 'T > - V)\yffy^ (Shine-Dalgarno) IH^J t 

mp^^ \'yt(Dm^mM^mm mnte-^isi^m) izmw^tzy^y^K 

^^mmtLXit. -iz^^r^. /wi/^^s ri/e^'^T^ 

';e7AB> :3U^^N'i^7"U'>Aji, ^ij7DA-^7^ue7ASx 

i::mt^U&m^ m^its Escherichia coli XLl-Blue. Escherichia coli XL2-Blue 

> Escherichia coll DHK Escherichia coli MCIQOQ. Escherichia coli KY3276. 
Escherichia coli W1485^ Escherichia coli JM109s Escherichia coli HBIOU 
Escherichia coli No. 49s Escherichia coli W3110> Escherichia coli NY49x 
Serratia ficariax Serratia fonticola v Serratia liguefaciens^ Serratia 
marcescens ^ Bacillus subtil is s Bacillus amyloliguefaciens^ Brevibacterium 
ammoniagenesesx Brevibacterium immariophilum ATCC14068> Brevibacterium 
saccharoMicum AT.CC14066s Corynebacterium glutamicum ATCC13032s 
Corynebacterium glutamicum ATCCU067. Corynebacterium glutaiaicum ATCC13869 

> Corynebacterium acetoacidophiluffl ATCC13870^ Microbacterium ammoniaphilum 
ATCC15354s Pseudomonas . sp. d-OllQm^m-f^CtifiX^^o 

afenJiVNTti*) M C §s«a|;i{*s A-f :t > ^fflV^ 5:&^^CProc. 

Natl. Acad. Sci. USA, 69, 2110 (1972)D > 7*P h?S (J^|iBS63-2483'94 

) s xl/i> hD5j?U-i/3>^S CGene, 17, 107 (1982)s Molecular & General 
Genetics, 168, 111 (1979D ^^mii^lltifiX^^o 

(ATCC37115) s YEp24 (ATCC37051) ^ YCp50 (ATCC37419) , pHS19s pHS15^^ffl 
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m^X%^<.mtit. PHOST-D^-^- PGK7-D^->5.- GAPT-D^-^-, 
ADHT-D^-^-, gal gal b-h^a^;;^^ 

U^7-^K7-D^->^-, MFalT-D^-^-, CUP iro^-^-^orn^- 

i tlfiX^. MmiZlt. SaccharomYces cerevlsiRP. Schizosaccharownp. 
^ Klunerofflzces 

Pichia mtsmm^i^\f^:iti)i-^^:ho 

Enzy^ology, 194, 182 (1990)^ . xy.ur^^ cProc. Natl. Acad. Soi 
USA, 81, 4889 (1984)D . Wm^J^^Am CJournal of Bacteriology, 153, 163 
(1983): m^m^^tf^i!^;^, 

W}mm^^^tLxmi.^:s>m^tzit. mm^^^^-tLx. mm. pcd 

NAI/Amp (^>lfhP^^>:aM). pcDNAI. pCDM8 (Nature,- 
329, 840 (1987)) . pAGE 1 0 7 C#ll¥3-22979. Cytotechnology, 3, 133 
(I9m. PREP4 ('f>lfhDi^x>M). PAGE103 CJournal of 
Biochemistry, 101, 1307 (1987)). pAMo. pAMoA. pAS3-3 m 

ii¥2-227075) mmi^^^ti^o 
yu^-i^^tLxit. mmmm<Px'mmx^^%(Dx$>tlit^^ttiml.^^ 

^tifiX^. mm. ^4 h^^De.^;M (CMV) oIE (i^ediate early) m 
fe^orn^-^-, SV40©»rD:E-^-fe;SV^(±^^n^:t^.^>©^P 
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;^-A-f :/U h'-vj|BIR t h©jiJJaT•fe5:^T;^y^(NaJDalwa)^ffl|atfc^iNa]^alwa 
KJM-1« CCytotechnology, 1, 151 (1988)D ^ b hS&j^RIiiiR t hSM 

mm. HBT5637 (JNfliBS63-299) ^^feif fc^s-T §So 

•^^7. ' ^iD— vlfflliaaibTtts SP2/0^ NSO^s - ■K:x.xi-'^mU>L 

X^XmiZim. t hig&iMWjl»aLT(iHEK293(ATCC:CRL-1573)^. t h Slfil 
^m%>L BALL-l^^ 5^7 U ;!3 ^ H U if;W^lliaflai: UTtiCOS-l> COS-7 

Cytotechnology, 3, 133 (1990)) ^ U >^*;i/$/>j7 A^fe (<Rf||^2-227075) s U 
;J^7x^$/3>iS CProc. Natl. Acad. Sci. USA, 84. 7413 (1987)D n Virology, 

52, 456 (1973)fcfB«CD;6rS^t«>(f^il^7!)St?§§o 

y i/3 > • ^^^—X • T • -^Jlf-^ > U — • x'^o.t;!/ CBaculovirus Expression 
Vectors, A Laboratory Manual, W. H. Freeman and Company, New York (1992) 
X^l^^i^ — ^U:^UV—T-'7-^^^Y^) — •^-n.T)\y (Molecular Biology, 
A Laboratory Maaiual) ^ tiVyV' 7°P Yu—}\/X ' ^> ' ^ U^jl 7— • 
:tDS^-s Bio/Technology, 6, 47 (1988)^tfB«8^tife:&^fc:J;oTs Ji^U^ 
7-^ K^^SIt^ il tifiX^^<, 

i.xm^mmi^m±mfpizmmt^-( j]^x ^mc^. ^ e> tsaj^i^ 'i?^' 

pVL1393^ pBlueBacI I I(i:*){C'f>t:hns;x ij^:§. § ^ o 
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(Autographa califoraica nuclear polyhedrosis virus) ^:&MV^Si i:iST-§ 
BMISi: tTfi. SEodQEtera frugiEerda®|pm», TnchoElusia niO# 
MoEkra fnigiBerda®M^^ Sf21 {ni>c-:^u^^ . ^ 

niO$P:l«^tTa:High 5. BTI-TN-5B1-4 (>r >lf h Dt;x>M) 

/ > ^ w X y ^3 (^Proc. Natl. Acad. Sci. USA, 84. 7413 
(1987):) ^^fe(f5iIiiAs-t§;5, 

(2) 
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ft 



^omcD'^&mit^. MV^iz., ^rvy, m^^^T.^ mM:^^>^. u-yy.^ 

Mgfil 5-4 OWcl;<s l§«Bt^{is af: 1 6~ 9 6 ^P^t?fe§o ^^i^l'p 
H{±3. 0~9. OJC^j^-rSo pH®B®S{i. ^^tci\±mWL(Dm. TJVi^^) 

^s ^^?b;vs/e7As ry=^=.Tm^m\^x'noo 
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«**^T.^5EPMI1640*S* Oie Jouraal of the Merioan Medical Aasociatio. 
m, 519 (1967)J . Ea«lefflME»«* CSclence. m. 601 (1952)3 , DMEH«» C 
Virology, S, 396 (1959)) , 199«* CProceeding of the Society for the 

Biological «edici„e, 73, 1 (1950)) &it&ci,bmm^^mmmmmmL 

«9pH6~8. 30-40-0, 5 %CO,»ST«cD*ffT-C 1 ~ 

«*nTV^5M-FBSJftC7^-?>i>.> (Pha..i„ge.)aW, Sf-9»0„SF« 
** ('-'^ -y^^DS^-XttS) , ExCelMOO. E.Ceil405 C<,^TM]W!-I 
**^x>.>-x (JEH Biosciences) ttW , file's Insect Hedi» (Nature 
■ 1S5, 788 (19620 f SfflllSCtW-eSS, 

««tt^ a«pH6~7, 26~30-C«©*ftT-el~6BMff^. 

cfcVNo 

(3) «^-fr;fe4^i;^7-5^ ff^^jgj^lj 

MM-rsfetofcii. amo^igcDm 
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m^. i^x5=-;uT^yxf-;i/ (DEAE) -^zyTV-:;^^ DiAIOMHPA-75 (Hg-fb^ 

^(DUi^y:&m^tzm^ ty^m^ti-^ h^^y ^-m. S-Sepharose FF 

:/^;i/-fe y 7X1—7.. y :3^-)\/'s.y TU-yMowjy^mw fzWx^^ ^ d h 

7 7-f-t^JfflbT!liS{1-:g,^^:*)T^^o m^\t. CProc.Natl. 
Acad. Sci, USA, 86, 8227 (1989). Genes 6 Dev., 4, 1288 (1990) :i . 
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5^ K F 1 a s^rf- K hom^^ l^^^^^hLxm U JftF 1 a gji%#:$^ 
Natl. Acad. Sci. USA, 86, 8227 (1989). Genes & Dev., 4, 1288 (1990)) „ 

Sfes T Ka'>:p^ Y.;y2^^,^^ (Advanced ChemTech) A-^y . 

Tectaologjr Instrument) ft. i»-fe-fe;i. • (Synthecell-Vega) ft. ys'-fe 
:/ (PerSeptive) ft. ^»»F;f^®^r5=- K^^^^j^ Ub^-^filSl- 

mmm^^WMh \.xm\,\ mm^z^^r^t ^t}z^y)r^^) ^u-±jij^ 
mmm-^Amf^ i m^tc b 5 o ~ i o o ugmt u^o 
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^•r^ ^•>&ffiV^§®A^is K§^*i>3tf^^^f>r->(keyhole limpet 

ili:<fei^^^^S!J^?* mn^^mmi (ELISAS) : g^SI^W 1976^. 
Antibodies-A Laboratory Manual, Cold Spring Harbor Laboratory Press (1988) 

fcckSiilfN *7'U;i/^^*ft CAntibodieSjA Laboratory Manual, Cold Spring 
Harbor Laboratory, (1988);] ^ ^fcl±DE AE--fe7TP— Pt-r:t> 

^ini#:m^bfc7y h{3in;j!ItfM*Si8IS!-^bfc^3~7Bgfcs mm^m 

2- 0 0 r p m-C 5 ^^^^^li^^lll bfcm> ±fS*JtT ^ o 
l# ^ nfe«bliS®^©»IBilS* h y X -d®^b7 •> Ai^M ( p H 7 . 6 5 

) 1 ~ 2 ^mmm Lm^m^^* b fe^x m e Migflfer- a mmw u n ^ ntz 
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P3-X63Ag8-Ul(P3-Ul) CCurr. Topics Microbiol. InmunoL, 81, 1 (1978). Eur. 
J. Inmunol., 6, 511 (1976)) . SP2/0-Agl4(SP-2) (Nature, 276, 269 (1978) 
D ^ P3-X63-Ag8653(653) Q. Immunol., 123, 1548 (1979)) . P3-X63-Ag8(X63) 
CNature. 256, 495 (1975);} ^^ffilv^C HMmm^i. 8- 
T1f^T->m CRPMI-1 6 4 0mfc^;i.>S^^> (1. 5mmol/L 
) s 2-^;i/*7-h3:^y-;i. (BxlO-'^mol/L) . i^x.>^-^^>yy ( 
lOug/mL) :feJ:t>*^M« (FCS) (CSLm 10%) 

(2-3)A-<:ri; |<— -v^^m 

(2-1 ) xm§ L (2-2)-em4# bfe#iitt«:§ M E mm^ft 

ItPBS iV>m=.i-h^)^hl. 83g. U>^-AUe7i,o. 2 1g. ^ 
7. 6 5g. ^g7j<lL. pH7. 2) TJ;<i5fe?#U IfflM*^ i^MMBS 
:#fl»m=5~10 : licf^i,<fc^S^U 1, 2 0 0 r p mT 5 ^TOC^ 

lo'^mi^m^mm^^tci:), 5}^';x5=-u>^un-;i/-iooo (peg- 

1 0 0 0) 2 g. MEM 2mhii^nP^^)lX)V^.^i^ \i (DMSO) 0. 7 

mLm^Lfdm^O. 2~lmL»U Mfc 1 ~ 2i9^^Sfc:MEM^«& 1 
'-2mL$|!(|l]»-r«„ 

9 0 0 r pml! 5 ^^3iiC>i&|i^, ±mmx^o 
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/L) ^ ^$S;><1. 5xlO-*mol/L) ^^XJ^TS.jy'y'Vy (4X1 

mmmm^9Q^^m^ru-vi:iiooMh/:r:r-o^n\^. 5% co^-f 

itll±fi(Z)HflJ?^^!?T>^>if7^^'rX CAntibodies-A Laboratory 
Manual, Cold Spring Harbor Laboratory Press, ChapterM (1988);) ^(c:Kli.^?> 

unguis HT^gJft(HATitm3&>f,7'^^7•7^I;>:&m^fcm)^ 2lllg{is 
iEmm^^^ffll-'S) s ^^bTSiV^ti^;#:M®E^^)f)tlfe^)CD?&*^H^6D>^^';^ 

(2-4) ^ y ^ n -:h;i/in;^cDM 

rVT.^y'/m ^2, 6, lO, l 4-7^ h^p<5^;i/^>^7^:Jb> (Pristane 
)-0. 5mL<&jggMF^^#U 25liK^W-r«) bfe8~l 0M^<Dve7;^S:fe 
- K T i^r;^ i2-Z)-n'sm bfe*^0JcDJt< u K tiMI-*^ y ^ d 
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AT 0, 3 , 0 0 0 r p mT- 5 ^m^MM 

[2] ici^«cD;&^tj;b. mm. mm. mmr wt/^^te^iu 

>^ CMethods in Enzymology, 207, 225 (1992). Methods in Enzyiology 

254, 458 (1995): ^^mm^^t.^o. mntr^mmmm^vBEm^om 
^fcMv^^o ?BEmmmmmt,um mm. mmmm. mmtt^ 

^tltmm) -rrMM^t^m^^^u^^, mm. [^HJcAMPab^v^^^E 
^HJcGMP) CDS' -t^^^^^^^J^m^^m^^LX^^t^y^^u:^.^ 
K5' -^y.1.;^7x-h mm. [3H]5' AMP^^ott[3H]5' GMP 

m. MAt^ztlz^^m&r^ CJ. Biol. Che.., 257, 1973 (1982), Methods 
in Enzyioology, 159, 457 (1988)] „ l^4<4©2o©PDE (pde 1. 
Pde2) ^^^Lfe^SC^j;?.,^^ Saccharoinyoes cerevisiae strain PP5(ATCC 
number 96135). Saccharomyces cerevisiae strain lODAB (ATCC number 74049) 

^^^"'^^'^^^^^^^^^^^^^^mi-^^^^^^MProc. Natl. Acad 
Sci. USA, 90. 11970 (1993). J. Biol. Chem., 274, 4839 (1999)], 
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±IB [4] ®MM^MVN5C:i:©-??§^». [7] 

m. mmm^m^\ m.mmM^mmLs ±13 [4] iB«0;&^T\ pdems^^ 
^:3s it;K t h^)£?)^s ii^ttmtiN mmmm±ms mmt&m^. m 

lltb<s ^Pfe-^-^fettx mMf^s iil»rts JSTn ^^l^*5<fcWM 
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• # 

^mnn^izm^tmrntLxit. mm. mm. mmmmifimf^fiz. 
i^^^m^xmmt^^tifix^Zo 

^•^^<i^^^^Mt^mtLx^m^^mmmiz^%mmmi,^xm 

^n^(D^mamiz^i.>x%. mnmxmmmt Lxm^Lmmmmr^ 
<^^^^^^m^^^^mwmxia^tcy)ious/ks^8mg/kgx$> 

"ho 
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v> A^^e <fe ©T- % ffl v^ ^ i h t o 

mmu'^mm^'PBsmmmxm^iy. 0.05% h u rs^Vs 0 . 0 2 % e 

#iWJiafc:":?V'»T{iltlim<^^©^ *M^r^ S C ^ ^ So PBS 
\tm^\tO. 1% Triton X- 1 0 O^^tfFBSmmm^mf^^tifi 
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^m^n-:>mm^ii.mmmmmmm ii% bsa. o. 02% ed 

TA. 0. 05% :?'e^^b:^h>je7A§^tfPBS)^fcMU 1-20x10 

l^#«?iili^^2 0-5 0 0//L/;^^fd:Sj;a(c:i8^^U MTXS O^TO 

mmtlUU mmm^t^. FITC (fluorescein isothiocyanate) 

7 >f zr X >^®^^^S^.t|i^ L feJni v e^^^ ^ A y ^ D :r >ijt#:^ ^ 
V^iiift^ >y M A y :/ >jj^^^ 0 . 1 ~ 5 0 ff/mL^g0^^-e^if 

5 0-5 0 0/. L/;rC(a^^a U mTX 3 0 ^TO 

5-0-5 0 0/zL/?^aif^^u ^OT-? 3 O^^M^LTSfegt-^o 
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{i^ ■e?ij^«±l3 [6] (l)l3«l©iffliiat**s ^&it^i:LT{±±iB [5] 
B>m. RT-PCR^^%MV>^fif^o 

A ^ y u ^ >r - 3 > ^ ^ ^3 ffi V ^ s ^ ® -e # r D - r J: rj^ R T - p c 

•r S ^le^ Bf if S :i i: *ST- 1 S o 
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';'Nr?K*3-l.i-5ige^<55, j.^^^^ mnoem^ Walter kits ( 

-*e?Tii»t&fflJ»s«r«Ct*T;S5 CHature. 336 . 348 (1988) 
AMlrtioal Bioohemstry, 214, 77 (1993), Oene Targeting, He Practical 
Approacli Series, III Press (1993)3 . 
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^m2m, 16#, 6 0Mfc:f3«©;&^*s /5-galCDJi^(cy:, «?!|^{^, ^ 
U^:L^'-"i7U-=.y'!fm2m, 16^, 6 6Mt:iBt8cD5&^^s luc®ii 

89(1994) ^^:fB«©:;&^<&^ GF PCDS^fc}*^ m^ts Proc. Natl. Acad. 

sci. USA, 94, 4653 {m7mm(D:^mm^mf^!itffi-^^^o 
(2) *^BJ0;^^^;r^7^^3^^K^i^ ^^B^oDNAo^RpMe^jr^-i' -r-i^u 

TfflV^T^ b h:fea;tJ?x'>>xfd;h*#t Mii?L«j't)©miE^«*^ [1] {l)tm 
^{cbtttmbfeRNA^C•oV^TRT-PCR Creverse transcr iption PCR ; PGR 
Protocols (1990)) <^fT^ d^tcj; t)s *^B^®5i<U^r^ K^:^- Kf^mR 
N ACDlfeffi-^^S^^ra tifiX^^o 
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> CMethods in Enzy.ology, 254, 419 (1995)) ^n^^itJz-^^^ m^X^D 
(4) :^mmOBNA^ru^^tLxm.. ^^ADNAfc^UT^^Ww 

^> mxmmms ^m,mm. mskm. mm. mm. tuj^.^^^ q 
B^ v^^^. #«am ^s^. ^^^^ ^t-^:.>v>^^ ^ 

^y^^mm$>^^ m^mmm. &Mmmm. ^m. ^ij^. wik. mm. 
ruji^~~. ue^T^, wmm&. m^s ^mm. mmm. 
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®8fflfi*tti©J-rs^i:{c:<kt) ab#, 46> 681 (1991K Bio/Technology, 9, 358 

(1992)) . mmB^ifimmi^m^\^x\,^^-Gim\i0^^s m^immm. 
m^f^. ^^m. ^mm. mm. ^^-^>vyms m^s m^m^-it^m^mm 

:^mm(DB^A^^mt^mmUs ±13 [5] 0jf.^m<D^^v^7-^\^(DTzi 
iLtffixt. mm^fitzmmMm\^±m C5] (Dnir^mm(D:&^xi&-^t^ 

(7) *^Bj0DNA^ffiV\ [2] i3«©;&?SfcJ;D*^B^(?)7j^U^7°$^K^ 
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f ^ '"'^^ ^« 



' iftjg^ 
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n^m^ ue^v^, -tM^s ^^m. ^mm^ mmm. 
:^iiimi^^mt^m^m(Dmmt-^^ 2 0 o om3^7Bm(Dwm2 o o o 

-6 1 4 6 4^tJ^2 0 0 0^7^ lOBiUmcoWMZ 0 0 0 - 2 0 8 6 .1 0 {3|B 



( 1 ) HepG2 mm^McBNA^^y'^O -Of^M 

t hBmim&evG2ifi^^ (J. Sambrook, E. F. Fritsch & T. Maniatis, 
Molecular Cloning Second edition, Cold Spring Harbor Laboratory Press 1989) 
fcf3«^tlTV^:5Cytoplasmic RN^aj^^:}3 J:UfPolyA(+)RNA3li^^tip DmRNA^ 
Iftm b^M^Ufco^n^n®polyA(+)RNAJ; 19 ;t U rT^r^ >)/ Maruyamaand 
S.- Sugano, Gene, 138, 171 (1994):i {dj; b cDNA^>l' U-^f^^bfeo 
Oligo-cap linker (1B^J#^ 3 ) :fe J;yf01igo dT primer (SB^J##4 ) ^m^X. 
XWi C«^7K • mm, mm. mm, 41, 6O3 (1996)s Y. Suzuki et al. , Gene, 
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PCT/JPOI/OITIO 

m 14. a..,), .^.,3^ ^^^^^^^^ Jl 

(TobaccoAcidP^ophosphatase) MA.^^-^,^ ^ ' ^ 

nuan^ AB009864, Expression vector, 3392 bp) kim^v,^ n n 

(AB" PKISM 377. PB Biosyate^, ^flv.Tff,^ ' 

mm^y^^ ,^^~^J (GenBan.:AB020593) O^t^^^^ 
bepl0314fc{iiB3r!j§^ 2 foiR® ^ 4^^;^ «^ ^-^^^^s 7:7;^ ^ K 
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m-hs TaKaRa PGR Thermal Cycler 480%fflV^^ 95°CT-10^^JP^^. 94XT30 

lifAP2(^y ht:^)07'^>f T-=&>i?0.2/zmol/Ls ^S-^^S-ZOO/zmol/LCdNTP ( 
dATP. dGTPs dCTPs dTTP) m^W.^ TaqGold7i<U lf(;l-^^i/x;i/"T-:a:Si 
)2.5W*5<i:mxTaqGold«M<^^tfMj5&^?g50/zL^fflV^Ts ±fB;^fe-?!l5l 

Mmpfifimm^tltc^lt^m^^. QIAEX II Oel Extraction KU (QIAGEK^tM) 

±iBT miR bfcDNA®?jt50ng:j3 J; WTBlue T-Vector(Novageii1±^)50ng^&DNA 
Ligation Kit Ver. 2 (^Mii^t®!) §fflV>TV-aT;VC«feo-C^S;i&*fT^ 

y^;^^ KpT-llc^SMDNA8lTitcDm^iB>?iJ^m^tcJ;^-C?*^-r*cii:t: 
<t b sJf ADNA^M-(iffiAtiffM-^J0ClalMTheplO314©Gl8jLSPtt 

Watermaa^^m^ff 55: o iitz^^ PDE5As PDE10A7 t ^ U - omm^^ifi^ < t^ttl 
^tifeo -eCT-s ^^(07 >;-*^^)t hPDE5AT^^^iSB^J(GenBaiik : 
CAA06170). t hPDElOAT ^ y ^iB^J(GenBaiik : BAA78034)^;i^bT^ ^ p<> h 
*<^Si Ufco 0 1 1: t hPDE5AE5«J> El 2 fc b hPDElOABB^J t<D7^^ ;^yvm^ 
^mTo PDEfc^Mbfer ^ y^lB^J-rafeSHDXXHXXXXNiB^J (ffi^J#-t 1 4) %^ 
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Kp200©2//g^50nimolA h U:^-m^(pH7.5). 10iiiinol/Lm<b x-^^ 
S^e^As limol/LDTTs lOOmmol/L i^'fti:^ h U "i? AA*^^§^«»/zLk:^^ts 

n^tzo 7x^— ;i/iftm^J^^$'y'-;^?*:^0^s ^DNA^M-tDNA Blunting Kit(S 

NortherniP^rD— Fp200-EB$^tf bfeo^:^^:^ ^ KcZ):^^ 

MbfcT*^;^^ Kp200-EB 10;Cig^lODimol/L h U;^-:^^(pH7.5)s lOmmol/L 

fc?§fP U 30#te©Hinmi(^S3iittii ) <&in 37-CT6l^^ig<bSii&^ff ^ 
Wi-U-m^-^m^^Xy 3Lj—)]/-^XiU:^^)]/h^^^ J^^y-;l/ifc^^&^TV^s DNA 

tmmi^Ol/jLg'^^ 40iiimol/Lh U;^-j^^ (pH8.0) . 6Himol/L mi^^i^^i^ 
•^A, 2iiimolA:^'^;^^i^>N 10lBmolADTT^ Immol/L ATP. ImmolA CTP. ImmolA 
GTP. 0.65iiflnol/L OTPs 0.35imol/L x-f =f=3eS>>!f->-ll-UTP^^tfM^50>aL 

L> 37X:t?2l^^in vitrofe¥Sji&?&ff^ofeo 

cENAT'ti — UliR b 

poly(A)* ENA7^ ;i/^— CHuman Multiple Tissue Northern BlotsCD7-f 
(ClontechttiJ)) V>Ms m. mm. fl$©poly(A)+ RNA7^;U 

• ^- CHuman Normal Tissue mRNA blot I (Normalized)cD7 ;b^-(^#j^|tl^ 
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^^«-^=>*ff*,*. ^'^'^^^^^'^Sau 70^T2Wru.w:„; 

^^■"^^-^^mimm-cm^t,^, ^^^^ 
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(hepl0314)10ng^ #fi!4^200/zmol/L©clNTP (dATPs dGTPs dCTPs dTTP) ^g-^^^x 
. PLATINUM Pfx DNA7t^Up<^-€(7>f :77^ryir:a:M)2.5#fe*5j;mxPUTINl)M • 
PfxDNA5j< U p< ^— l?^ff?fe?^^tJS/$;^?«[50juL§MV\ TfB^^TT'PCR^^fro 

ip-^s x';i/ij-^^^-PTC-2oo(Mj';-y--f-i±^)^fflv>s gs^CT-a^Q-m^ 

-CT»8^»|^bfeo 

20ininolA b U X-^g^(pH7.5K lOmmol/L Jg'fbv^^;f.i/ii7As lanol/L DHs 

m> ^DNAir^t^lOimol/L h •;:^-ig^(pH7.5K lOmniol/L iI'fbv^^;^i/ti7A^ 
Immol/LDns SOmmol A iift:^ h U As O.OIX C'^MT^;!/;/^ 
ff?S5OA^Lt^§0b^lO#^t©XbaI(Sffiilt^tl^)^^Px.T37°C•t?3l^ra^bSlS^ 

49 



WO01/667J6 

-"'a«)2/^SS33»K>l/lf,;;,_^ 
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(pH7.9K (ft)l/L fm^^f^^^tflx^ O.SmmolA il^ 661D1110I A S^^>bUe7A 

ofco 7xy-;i/Jftmi:x^S?y-;i/i5fc^®#, ^NAJgf/t^SOiiunol/L hU;^-ig 
^(pH7.5K 10iiBDolAi^'fbv^^;^.S^e7Ax ImolA D^^ lOOmmol/L h U >> 
A. O.OIX '>i/lfil?ST;i/:^^>s O.OlXTriton X-100*>^,«tSi^»^g50/zLfc:^^ 
U lO#ti0MI^iJnx.T37"'CT'3^M'fb^Ji&<&lTofco ^SM^7':fl^P- 
;^m^^SIL^ QIAEX II Gel Extraction Kit(QIAGEN:a:^);^fflV^TSI!aI "M 
I»fM-(5.0kb)^)lifmUfeo 
±lBT-Il]lRbfepPDE-1393fi*cDClaI "-Not I iTit(1.0kb)50iig^ pT-lS3fe© 

MRV-Clal ®T>T-(0.3kb)50iig43 J;WEX-5X-lfi5l5©MI -Notlirit 
(5.0kb)50iig<&DNA Ligation Kit Ver.2(SM5li1±IK) ^ffiVNTT-aT;i/fc:tJeo 

® J M109»^?F^Kfem m^lc ck !3 7"^ ;^ ^ KpGST-PDE>&^tf J M • 
109/pGST-PDE^<^#fco my ^ 7.x J;W|5g^^*EI^S 5 {c^ 

200/zg/]iiL©7 > f U > <^^tfLBigife50inL{c:^::^mMlui§*)t ( SO-C. 200 >a 
g/mLOT > >J > ^^tfLBitttT— «feig#)^l/100fijB;ts 25°Cf^ii o 
t;fe:oOD56o^}i)S0.5fc:«:ofci:ii5-^> 'Tvrp t:;^-i5-D-5=-3^:Jt^^^ htr^^i/ 
h'(2mmolA)^^*nLs Z^:O-7lZmm(D0k¥t'^mM%nmh1to 3g/(i»^0-l8f(3,OOOrpm 
•riO^^)fc:j;!9a#:>^|o]iRU am^(20imol/L h U ::^-i^^{pH7.5K 2mmol/L 
Wi^-^^^t/^Ixs Imiol/L DTT> 250unit/inL rro^-^^ 40>ag/iBL 7 ^y<b7 

(TOMY model UE-200R);&Mv>T;*:J»l*?fe^bfeo ±ta»m^^^l0,000rpmT»30 

i^F^iS^tN^SIb^ ±M^PDESMJ^{cffiV>;fco 
C. PDEMti©^^ 

PDEtS<4{±Kincaid,R.L.i:Manganiello,V.C.©:*r^* CMethod.EnzpioL, 159. 
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PMI TOE 30«js, ZOmoIA K rj 7 *^ , 
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^ : Human Fetal Kidney 5' -STRETCH PLUS cDNA Library)2x 1 0?^D->^ffi 

mom^htcyT-v^U'-y i^i7^- : Agt i o) ^ntc (^P->6-i. 

23-1) o m^^^ y^) ^vHf-iys y(j:>n.m±. ±xt^wA\y^ hM^^u >^ 

•^Hli^;^xA(AmershainttM)©-x'r:i7';i/t:^JeoTfjofeo ^7r— i^^P- 
^7 7-S>^J^P->23-l©DNA 20/^g<&. 50nimol/L h'J;^-^^ (pH7.5) ^ 
lOmnol/L Jg^b"^ S/ As iOOmmol/L Wc-f- h U A. 1 mmol/L DTT^^^tf 

-fbSJi&^ff ofeo ^SJiSlt^&rpifP-:^«m?3cfii(bs ^2kbj3J;mkb®DNA»fJt^ 

^DNAif>T-^s QIAEX II Gel Extraction Kit(QIAGEN^tlM);£fflV^^ '^-:xTJ\^ 

pBluescriptll KS(-)(STRATA6ENEttM)5//g$50nimol/L V^)7.-W^ (pH7.5 
) s lOnmol/L J^-fb v'^^o><>A, lOOmmol/L JS^b:^^ Ue7As Immol/L DTT^^ 
■^tfi^ff^630/zLfc^^)!Sl/s 15#{ii®EcoEI (^Mit^t^l) ^«Ls 37«CT2l^^t^ 
^bSJiS^^fro fco i^HJi&lftJ; D 7 J: D EcoRmMAifK-^lHliRb 

fco • 

WA»Tit<^50inmol/L h UX-Jgm (pH9.0).s linmol/L^'fbv^;t^$/ii7 A^^tf 
^ff^K30/zLt:^^^l;s 0.5#fecDBAP (E. coH C75) (SS^gltfcM) ^^JDU 
6O'C-??3Ot0>»U>^fb^iiS*ffofeo M^jfe^g^TyJfP-xmM^illLs 
3.Okb0DNAifK-<&ll]lRUfeo ^DNA^M-^&s QIAEX II Gel Extraction Kit(QIAGEN 

±M©^p->23-lj;f3f§f,nfef^2.0kK m.OkbCDEcoRI DNA»fM-150ng:feJ; . 
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oEcoRi-BAPM^^^M-song^eeJI vvx~mm 

(PH7.5) . 6.6mol/L^^v^;f.i.e^A. IOmoIA DTT. 0.1mo1/1 >» 

^^)>m^^mmmouimmu umAvis^^ i^mmm) 175mm 
int. tB'cx'mm^^Rmm-:>tzo 

p23-lk:feJ:W3-2kcD»ADNA»fM-JiEcoEIM-ea^artlTfeD. iB^J«l 6 
(GenBant : CAA06170) i: ® 7-7 ^ ^ >• h $® 8 fc^fo 

iWA*^e>«tfccDNA5^:r^ «^200^B.ol/LcDdNTP(dATP. dGlP 

(C72''C-e8i9>P^An|^L/co 



54 



wo 01/66716 PCT/JPOl/01720 

mmm. Mit.'&>mm. nsfaK. m^i. m^s mm. rv)\^^-. asms 

m^s ^mm. mmms ^•^-^y^jym. m^^. m$i^. 
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PCT/JP01/0I720 



1. 

2. 
3. 
4. 
5. 



8. 




1 1. ;t'Jrf3fA, 
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■ :t iftf ^ U K EjacD ^ AS C - 5 ^ v S/;i/T*gil^ 

U "^mm^. :t U rf 7 ^ l/^r^ K cfCD 'i'^ ->;i'*s C - 5 =5-T^) 

phenoxazine-modif ied cytosine) TS^^tLife:^" U ^ K^^^z^^ D N 
k^(0 U 2 ' - 0 - 7"P tr;i/ U JJ^-^^T-fi^^tifes}- U =f7 i> K 

^*ft::feJ;t;;rU=f7^l/;4-^b'4i©';>t?-;^AS2' -p( b^api^x ^:3^r$/•;>i^- 
m if 1 t:f3«©>J^ U K 3 - K r a mR N A Sl^mr S :3?&o 

1 9 . 1 8 fclB^cD^^ifefc i t) # 5) tiS'fb^o 

^^nb^ii^WLt-r^. ^^'u-^r^^H^^n-Kf §3ie-?©^m?&^»^-a:i> 
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2 1. mt: 



PCT/JPOl/01720 



25- »««2 4l:E«®rDt_*_„,,^^ ^ 

^m, m^. ^ 
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3 3. mmm. ^skm^^m. ^j&e. su^s m^i. mms m 
v^-^^^ nmmms m^s ^mms mmm^ >•^•-^>v>i^^ m 



59 



WO01/W716 




PCT/JP01/0I720 



1- 

432- „ ^°'''™'™"=«o'"='i«i=i.<aa^™vsz»^ 

432- ra'MmsVRTl<HsKBEE[.-BQK<lu»»,.oo 

..... . ^f°*^I*SSSSPASVMvaKEDm. 
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I2B 





1 ' MEKSSYSDrailNNSIAELVASTGLPVNISDAYQDPRFDAEADQIS 

301 " SDLFDIGEEKEGKPVFKKTKEIRFSIEKGIAGQVARTGEVLNIPDAYADPI^^ 

46 • • GFHIRSVLCVPiraSNHQIIGVAQVLlilRIiDGKPFDDADQIlLFEAF^ 

361" GYTTRNILCMPI-VSRGSVIGWQMVWKISGSAFSKTDEBra 

106 • QVIOKSWAKQSVMiDVLSYHATCSia^ 

* .* * ^ *^ ^ ^ 

420" RIMrSECIYRVTJSffiKLS YHSICTSEEWQGIJMQFTLPVKLCK^ — ENMWP 

166' AALRMFMELGMVQKFKIDYETLCRWIJliTVRK^ 

478" GIF-VYMVHRSCGTSCFELEKLCRFIMSVKKNYEIRVPYHIJ^ — QNN 

22 6 • QDILTEVEIIiAVIVGCLC HDLDHRGTNNA FOAKSGSAIiAQTiYGTSRTTtKHRHin^nzxVMTT. 
535" HTLFTDIiERKGLLIACLCJiEIdaiBGFSNSYIiQKFDHP 
. 286 ' QSEGHNIFANLSSKEYSDLMQLLKQSIIATDLTLYFERRTEFFELVSKGEYDVin^Ii^ 
594 " QLEGHNIFSTLSSSEYEQVLEIIRKAIIATDLALYFGN^ 
346* IFRSMLMTACDLGAVTKPWEISRQVAELVTSEFFEQGDiySRIiEIil^ 
654" RVIGI^OMTACDLCSVTKLWPVTKLTANDIYAEFWAEGD-EM^^ 
406 ' PRIiQLEWIDSICMPLYQALViansnTKI^ 

713" PQGQLGFYNAVAXPCYTTLTQILPPTEPLIiKACRDimSQWEKVIRGEETATWISSPSVAQ . 
466' VMVAKEDRN 
773" KAAASED 
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5/9 




6/9^ 
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81 



1 • MQMYLPFCGIAISlSIAQLFAASRKEYERSRl^LLEVVWDLFEEQTDIJEKIVKKIMm 
**.****^_ * **** 

301 " KBFAAYLAFCGIVLHNAQLYETSLLENKRNQVIXDLASLIFEEQQ 

59 ' LLKCERCSVIiLLEDlESPWKFTKSFEI«MSPKCS2U)l^NSFKESMEKSSYSDWLI18^ 

361 " FMQVQKCTIFIVDE — DCSDSFSSVFHMECEE-LEKSSDTLTREHDANKIII-YMYAQYVK 

119 • ELVASTGLPWISDAYQDPRFDAEADQISGFHIRSVLCVPiraS-NHQIIGVAQVLlS^ 

* ..*-. . * ***.**,.*★ * *** 

417 " NTMEPLNIP--DVSKDKRFPm?TENTGNVNQQCIRSLLCTPIKNGKKNKVIGVCQLVl^^ 

177 ' DGKPFDDADQRLFEAFVIFCGLGIMTIMYDQVKKSWAKQSVALDVLSYHATCSKA 

476" EWTClO/iaPFimNDEQFLEAFVIFCGLGIQNTQMYEAVEJRAM?^ 

233 • ' E VDKFKAAHIPLVSELAIDDIHFDDFSLDVDAMITA2\LimFMQELGMVQKPKIDYETL 

536 " ETRELQSLAAAVVPSAQTLKITDFSFSDPELSDI.ETALCTIRMFTDI.in:.VQOT 

290 ' CRra,LTVRKNYim-VLYHini^ 

596 CRWILSVKKNYRKNVAYHIinimHAFNTAQCCl^ 

349 • DHRGTNIJA FQAKSGSAIiAQLYGTSATLEHHHFlSrHAVMILQSEGHHIFAHLSSKEYSDLMQ 

65 6 " DHRGVim SYIQRSEHPLAQLY-CHSIMEHHHFDQCLMILMSPGlgQILSGLSIEEYKTTLK 

409* LLKQ S ILAOJDLTLYFERRTEFFELVS KGEY DWWIKNHRD IFRSMLMTACDLGAVTKPWE I 

715 " IIKQAIIATDLALYIKRRGEFFELIRKWQFNLEDPHQKELFIJyiLiMT^ 

469 ' SRQVAELVTSEFFEQGDREKLELKLTPSAIFDKNRKDELPRLQLEWIDSICMPLYQALVK 

775 " QQRIAELVATEFFDQGDRERJKELNIEPTDLMNREKKimiPSMQVGFIDAICLQL^ 

529 • VWVKLKPMIiDSVATNRSKWEEL — HQKRLIiASTASSSSPASVMVAKEDRN • 

*. . *.**. .** **,.* .*..,* *. 

835 " VSBDCFPLLDGCRJKHRQKWQALAEQQEKMLIKGESGQAKRN- 
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STOP 
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SEQUENCE N6 W 

<110> KYOWA HAKKO K06YO CO., LTD. 

<120> A peptide having a phosphodiesterase activity 

<130> A11047MA 

<160> 18 

<210> 1 

<211> 474 

<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Glu Lys Ser Ser Tyr Ser Asp Trp Leu lie Asn Asn Ser He Ala 

1 5 10 15 

Glu Leu Val Ala Ser Thr 61y Leu Pro Val Asn He Ser Asp Ala Tyr 

20 . 25 30 

Gin Asp Pro Arg Phe Asp Ala Glu Ala Asp Gin He Ser Gly Phe His 

35 40 45 

He Arg Ser Val Leu Cys Val Pro He Trp Asn Ser Asn His Gin He 

50 55 60 

He Gly Val Ala Gin Val Leu Asn Arg Leu Asp Gly Lys. Pro Phe Asp 
65 70 . 75 80 

Asp Ala Asp Gin Arg Leu Phe Glu Ala Phe Val He Phe Cys Gly Leu 

85 90 95 

Gly He Asn Asn Thr He Met Tyr Asp Gin Val Lys Lys Ser Trp Ala 

100 105 110 

Lys Gin Ser Val Ala Leu Asp Val Leu Ser Tyr His Ala Thr Cys Ser 

115 120 125 

Lys Ala Glu Val Asp Lys Phe Lys Ala Ala Asn He Pro Leu Val Ser 
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• _ PCT/JPOl/01720 
135 



61« leu Ala lie Mp Asp lie Hia Pto Asp Asp Phe Ser Leu Asp Val 

155 ,60 
top Ala Met He Ito Ala Ala leu A,^ „et Phe Met Glu leu SI, Ket 

1*5 170 
Val Glu Phe I^s lie Asp aiu Thr leu c„ ^ ^ ^ 
IS" 186 



llr Val Arg lys As» liT Arg Met Val leu I„ His Asn Trp 1^ His 

»5 200 205. 

Ala Phe Asn Val Cys Gin leu Met Phe Ala Met leu ttr Hu- Ala Gl, 

^" 215 220 

Pbe Gin Asp He leu fc 81« Val GI« lie leu Ala Val He Val eiy 
r 235 .240 

Cys Leu Crs His Asp leu Asp His A,^ Gly Ihr Asn Asn Ala Phe Gin 

^ 250 256 

Ala lys Ser Gly Ser Ala leu Ala Gin leu Tyr Gly Thr Ser Ala ttr 

260 265 270 

U. Glu His His His Phe Asn His Ala Val Met lie Leu Gin Ser Glu 

275 280 286 

Cly His Asn He Phe Ala Asn leu Ser Ser lys Glu &r Ser Asp leu 
' 295 300 

Met Gin leu leu lys Gin Ser lie leu Ala Thr Asp leu ttr leu 

3,5 320 
Pie Glu Arg Arg Thr Glu Phe Phe Glu leu Val Ser lys Gly Glu Tn 



325 330 



A^ Trp Asn lie lys Asn His Arg Asp He Phe Arg Ser Met leu Met 
=^ 346 350 
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Thr Ala cj^p Leu Gly Ala Val Thr Lys Pro Ir^k lie Ser Arg 

355 360 365 

Gin Val Ala Glu Leu Val Thr Ser Glu Phe Phe Glu Gin Gly Asp Arg 

370 375 380 

Glu Arg Leu Glu Leu Lys Leu Thr Pro Ser Ala He Phe Asp Arg Asn 
385 390 395 400 

Arg Lys Asp Glu Leu Pro Arg Leu Gin Leu Glu Trp lie Asp Ser He 

405 410 415 

Cys Met Pro Leu Tyr Gin Ala Leu Val Lys Val Asn Val Lys Leu Lys 

420 425 430 

Pro Met Leu Asp Ser Val Ala Thr Asn Arg Ser Lys Trp Glu Glu Leu 

435 440 445 

His Gin Lys Arg Leu Leu Ala Ser Thr Ala Ser Ser Ser Ser Pro Ala 

450 455 460 

Ser Val Met Val Ala Lys Glu Asp Arg Asn 
465 470 
<210> 2 
<211> 2513 
<212> DNA 
<213> Homo sapiens 
<400> 2 

atg gag aaa tea tea tac tec gac tgg eta ata aat aac age att get ' 48 
Met Glu Lys Ser Ser Tyr Ser Asp Trp Leu He Asn Asn Ser He Ala 

15 10 15 

gag ctg gtt get tea aca gge ett cca gtg aac ate agt gat gee tac 96 
Glu Leu Val Ala Ser Thr Gly Leu Pro Val Asn He Ser Asp Ala Tyr 
20 25 30 
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zr r . At c. 



at.a.tot^tcttt«^eoetattt^aata.oaaooacoaa.ta 



60 



!!' r r ^ - ctt aaa cot ttt ^t 240 



70 7c 



gat gcg gat caa cga ctt ttt gag cct tf+ * .x. 

^ " ttt tgt gga ctt ysH 

9« 95- 

ggc ate aac aac aca att at? +a+ „„+ 

sat caa gtg aag aag tec tgg gcc sir 

6Iy He Asn Asn Thr He Met Tyr Asp Gin v«i T r o 

Ayr ASP fain Val Lys lys Ser Trp Ala 



m 



384 



cag tet gtg get ctt gat ete rt« t.. + . 
r «, ^ ^'^^ *^ ^rca aca tgt tea 

^-«..Se..l«aL..pVaI.„Se.^H..:a^.<;i: 

r ^* "* «ca ^ aac ato cot ot. ^ tea 432 

^-^-i»Va,.p.,3P,e...a.a^„eP„J,:::: 



140 



«aa ott «c ate gat gao att oat ttt gat .ac ttt tot etc gao gtt 
150 

r "^^ ^* ate ttc al. gag ctg ggg ! 

Net P.c«et«„ J 



480 



528 



165 



170 
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gta cag^jl ttt aaa att gac tat gag aca ctg ifKigg tgg ctt ttg 576 

Val 61n Lys Phe Lys He Asp Tyr 61tt Thr Leu Cys Arg Trp Leu Leu 

180 185 190 

aca gtg agg aaa aac tat egg atg gtt eta tac cac aac tgg aga cat 624 
Thr Val Arg Lys Asn Tyr Arg Met Val Leu Tyr His Asn Trp Arg His 

195 200 205 

gee ttc aac gtg tgt cag ctg atg ttc gcg atg tta ace act get ggg. 672 
Ala Phe Asn Val Cys 61n Leu Met Phe Ala Met Leu Thr Thr Ala Gly 

210 215 220 

ttt caa gac att ctg acc gag gtg gaa att tta gcg gtg att gtg gga 720 
Phe Gin Asp He Leu Thr Glu Val Glu He Leu Ala Val He Val Gly 
225 230 235 240 

tgc ctg tgt cat gac etc gac cac agg gga acc aae aat gee ttc caa 768 
Cys Leu Cys His Asp Leu Asp His Arg Gly Thr Asn Asn Ala Phe Gin 

245 250 255 

get aag agt ggc tct gee ctg gee caa etc tat gga acc tct get acc 816 
Ala Lys Ser Gly Ser Ala Leu Ala Gin Leu Tyr Gly Thr Ser Ala Thr 

260 265 270 

ttg gag eat cae eat ttc aac cac gee gtg atg ate ctt cag agt gag 864 
Leu Glu His His His Phe Asn His Ala Val Met He Leu Gin Ser Glu 

275 280 285 

ggt cac aat ate ttt get aac ctg tec tec aag gaa tat agt gac ctt 912 
Gly His Asn He Phe Ala Asn Leu Ser Ser Lys Glu Tyr Ser Asp Leu 

290 295 300 

atg cag ctt ttg aag cag tea ata ttg gca aca gac etc acg ctg tac 960 
Met Gin Leu Leu Lys Gin Ser He Leu Ala Thr Asp Leu Thr Leu Tyr 
305 310 315 320 
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^ttctttgaacttgtca«taaagga#tac 1008 
Phe Glu Arg Arg Thr Glu Phe Phe Glu Leu Val Ser Lys 61y 61u Tyr 

325 330 335 

gat tgg aac ate aaa aac cat cgt gat ata ttt cga tea atg tta atg 1056 
Asp Itp Asn He Lys Asn His Arg Asp. He Phe Arg Ser Met Leu Met 

^ 345 350 

aca gee tgt gac ett gga gee gtg aec aaa ecg tgg gag ate tec aga 1104 
Thr Ala Cys Asp Leu 61y Ala Val Thr Lys Pro Trp Glu He Ser Arg 

355 360 365 

cag gtg gca gaa ett gta aec agt gag ttc tte gaa eaa gga gat egg 1152 
Gin Val Ala Glu Leu Val Ihr Ser Glu Phe Phe Glu 61n Gly Asp Arg 

375 380 
gag aga tta gag etc aaa etc act cct tea gca att ttt gat egg aac 1200 
Glu Arg Leu Glu Leu Lys Leu Thr Pro Ser Ala He Phe Asp Arg Asn • 

390 395- 400 

egg aag gat gaa ctg eet egg ttg eaa ctg gag t^ att gat age ate 1248 
Arg Lys Asp Glu Leu Pro Arg Leu Gin Leu Glu Trp He Asp Ser He 
405 

tge atg cct ttg tat cag gca ctg gtg aag gte aac gtg aaa ctg aag 1296 
Cys Met Pro Leu lyr Gin Ala Leu Val Lys Val Asn Val Lys Leu Lys 

420 425 43(, 

ceg atg eta gat tea gta get aca aac aga agt aag tgg gaa gag eta 1344 
Pro Met Leu Asp Ser Val Ala 13^. Asn Arg Ser Lys Trp Glu Glu Leu 

435 440 
cac eaa aaa cga ctg ctg gee tea act gee tea tee tec tec cct gee 1392 
His Gin Lys Arg Leu Leu Ala Ser Thr Ala Ser Ser Ser Ser Pro Ala 

455 460 
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agt gtt al|^ gcc aag gaa gac agg aac taa ac^ftiggt cagctgcagc 1445 
Ser Val Met Val Ala Lys Glu Asp Arg Asn 
465 470 



tgcaaaatga 


ctacagcctg 


aagggccatt 


ttcagtccag 


caatgtcatc 


cttttgttct 


1505 


tttagctcag 


aaagacctaa 


catctcaagg 


atgcactggg 


aaccatgcct 


ffffffctttcac 


1565 


cttgaagcat 


ggtcagcagc 


agagagaffca 




caaafiTaaaETa 

wi.iii.fcf.i)0«'**-**ji<0** 


OO ^'oboo^Qo 


1625 


ggagcacacc 


ccasrsraccct 


cacttttccc 


taatffaacac 

VUn* l/OUiUtW l*V/ 


crca'tirfirfirctff 


aaat.?;ia?fifp 


1685 


tctgggtagg 


ggactgtttt 

^^g"> ^^^^ V w w 


ftcratccaaerfiT 


acctcrtfiTcrac 


actcfiTfifccta 


pttapt.pt.fifa 

V V WOrV \t\d WO^ 


1745 


gctgaffffgaa 


cactcraacaiT 


taaaaerccrfcc 


attafiTccTctf 


fit.tr at.t.+tfi? 

V V l/VUtU V w wo 


tfltflffffCTP+t 




ttctgtttgt 


tacaasccaa 


acattfiTcctff 


tctttffcttc 


nrerhcrptffa 


atffccttttt 


1865 




fiftcccaafiraa 


tcctaatttfiT 




aflTfirha+t+ta 

CligO wClkW w w wG» 


tttttaatce 

w w w w wdClwOi^ 


192^5 


taffaficttct 


tattfiratfiT&ra 


tccttta^aa 


ttflTfiptappt 

t/ ^oV w UCbW/ U 


aaaa fiTfirt aj) A 


ptfitsiptfltp 

\/ wClwOl\/ wOll/V/ 


148^ 

X«70u 


cttataaata 


ctcratcaatc 


ccafirht,ct.cp 

v\«uo V l/V 


cnotaaaaat 

vCLCItGlCu* w 


firaat?ipj)tpi? 


tflCP'ap'ffl'ffl 




gcaaatKtrt 


ttffatffffffta 


attctae^act 


firfiTfirantatfiTcr 

OOO***^ wC* woo 


tapppt.t.t.f.p 

wCl^4\/\^ www wV/ 


paM?tt.tta 

wOigOiig Ir Ir U wd 


2105 


aaattcaacc 


ttcgttacag 


acaaagtttt 


ctcccascaasT 


craatsfirattf 


ataerattttcT 

u wui^Uf www wo 


2165 


attaaagtaa 


gggtggaagg 


aaatctgtag 


ctggatttac 


cacaagtgac 


atctagaaac 


2225 


tatagttcac 


aggacagagc 


agagccatgg 


agaataagca 


ttgactacct 


tgagttctcc 


2285 


tagtgaggag 


ttctggtata 


aaatttaa&a 


ttactaccag 


taaccaactt 


aaagcaaact 


2345 


ataggggtcc 


ctaattttgg 


atttttcctt 


aagtgtaaga 


aacaatgctt 


caaatgttaa 


2405 


gaaataacag 


cctgggcgac cagcgagact 


ccgtctcaaa 


aaaaaaaaaa 


aaaaaaaaaa 


2465 


aaaaaaaaaa 


aaaaaaaaaa aaaaaaaaaa 


aaaaaaaaaa 


aagaaggg 







<210> 3 
<211> 30 
<212> BNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DM. 
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<400> 3 




agcaucgagu cggccuuguu ggccuacugg 
<210>4 , ' 

<211>42 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 



42 



gcggctgaag acggcctatg tggccttttt tttttttttt tt 
<210> 5 

<211> 21 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 5 

agcatcgagt cggccttgtt g 
<210> 6 
<211> 21 
<212> DNA 

<213> Artificial. Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

gcggctgaag acggcctatg t 
<210> 7 
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<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

cttctgctct aaaagctgcg 20 
<210> 8. . 
<211> 20 . 

<212> DNA ■ . ' , 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

tgtgggaggt tttttctcta .20 
<210> 9 
<211> 21 
<212> DNA 

<2i3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 9 

cctcactctg aaggatcatc a 21 
<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic m 
<400> 10 

gtcaaaagcc acctacacag t 
<210> 11 
<211> 21 
<Z\Z> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 11 

taaggcagct tacatccctc t 
<210> 12 
<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 12 . . 

cgggatcccg ccaccatgaa gtttaaggca gccaacatc 
<210> 13 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 13 
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gctctagag^^;cttgaga tgttaggtct 30 
<210> 14 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> motif in catalytic core domain of cyclic nucleotide phosphodiesterase 
<220> 

<222> (3), (4), (6),. (7), (8) and (9) 
<223> any amino acid 
<400> 14 

His Asp Xaa Xaa His Xaa Xaa Xaa Xaa Asn 
5 10 

<210> 15 
<211> 576 
<212> PRT 

<213> Homo sapiens 
<400> 15 

Met Gin Met Tyr Leu Pro Phe Cys 6Iy He Ala He Ser Asn Ala Gin 

15 10 15 

Leu Phe Ala Ala Ser Arg Lys Glu Tyr Glu Arg Ser Arg Ala Leu Leu 

20 25 ■ 30 • 

Glu Val Val Asn Asp Leu Phe Glu Glu Gin Thr Asp Leu Glu Lys He 

35 . 40 ■ 45 

Val Lys Lys He Met His Arg Ala Gin Thr Leu Leu Lys Cys Glu Arg 

SO 55 60 

Cys Ser Val Leu Leu Leu Glu Asp He Glu Ser Pro Val Val Lys Phe 
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65 

80 



70 75 



Thr Lys Ser Phe GIu teu Met Ser Pro Lys Cys Ser Ala Asp Ala 61u 

90 95 
Asn Ser Phe Lys Glu Ser Met Glu Lys Ser Ser lyr Ser Asp Trp Leu 

105 

He Asn Asn Ser He Ala Glu Leu Val Ala Ser Thr Gly Leu Pro Val 

120 

Asn lie Ser Asp Ala ^ Gin Asp fro Arg Phe Asp Ala Glu Ala Asp 

140 

Gin He Ser Gly Phe His He Arg Ser Val Leu Cys Val Pro He Tn> 

150 i« 

155 ISO 

Asn Ser Asn His Gin He He Gly Val Ala Gin Val Leu Asn Arg Leu 

105 170 175 

Asp Gly Lys Pro Phe Asp Asp Ala Asp Gin Arg Leu Phe Glu Ala Phe 

180 185 190 

Val He Phe Cys Gly Leu Gly He Asn Asn Thr He Met Tyr Asp Gin 

200. 205 
Val Lys Lys Ser Trp Ala Lys Gin Ser Val Ala Leu Asp Val Leu Ser 



215 220 
Tyr His Ala Thr Cys Ser Lys Ala Glu Val Asp Lys Phe 



225 



Lys Ala Ala 



230 



235 



^ Ue Pro U„ Val Ser 01« leu Ala He A.p Aap He His Phe *.p 

^ 250 255 

Asp Phe Ser leu Aap Val As, Ala Set Ue Thr Ala Ala leu A,, m 

200 265 270 

Phe Met Glu Leu Gly Met Val Gin Lys Phe Lys He Asp Tyr Glu Ihr. 
275 280 . 285 
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Leu Cys Al0i>p Leu Leu Thr Val Arg Lys Asn Ty4l| Met Val Leu 

290 295 300 

Tyr His Asn Trp Arg His Ala Phe Asn Val Cys 61n Leu Met Phe Ala 
305 310 315 320 

Met Leu Thr Thr Ala Gly Phe Gin Asp He Leu Thr Glu Val Glu He 

325 330 335 

Leu Ala Val He Val Gly Cys Leu Cys His Asp Leu Asp His Arg Gly 

340 345 350 

Thr Asn Asn Ala Phe Gin Ala Lys Ser Gly Ser Ala leu Ala Gin Leu 

355 360 365 

Tyr Gly Thr Ser Ala Thr Leu Glu His His His Phe Asn His Ala Val 

370 375 380 

Met lie Leu Gin Ser Glu Gly His Asn He Phe Ala Asn Leu Ser Ser 
385 390 395 400 

Lys Glu Tyr Ser Asp Leu Met Gin Leu Leu Lys Gin Ser He Leu Ala 

405 410 415 

Thr Asp Leu Thr Leu Tyr Phe Glu Arg Arg Thr Glu Phe Phe Glu Leu 

420 425 430 

Val Ser Lys Gly Glu Tyr Asp Trp Asn He Lys Asn His Arg Asp He 

435 440 445 

Phe Arg Ser Met Leu Met Thr Ala Cys Asp Leu Gly Ala Val Thr Lys 

450 455 460 

Pro Trp Glu He Ser Arg Gin Val Ala Glu Leu Val Thr Ser Glu Phe 
465 470 475 480 

Phe Glu Gin Gly Asp Arg Glu Arg Leu Glu Leu Lys Leu Thr Pro Ser 

485 490 495 

Ala He Phe Asp Arg Asn Arg Lys Asp Glu Leu Pro Arg Leu Gin Leu 
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500 • • 505 3 

Gin Trp lie Asp Ser lie Cys Met Pro Leu Tyr Gin Ala leu Val Lys 

. 520 
Val Asn Val Lys leu Lys Pro Met Leu Asp Ser Val Ala Thr Asn Arg 



530 



535 



640 



Ser Lys Ti^ Glu Glu Leu His 61n Lys Arg Leu Leu Ala Ser Thr Ala 



560 



550 555 
Ser Ser Ser Ser Pro Ala Ser Val Met Val Ala Lys Glu Asp Arg Zn 
565 570 

<210> 16 
<211> 2994 
<212> DNA 
<213> Homo sapiens 
<400> 16 

.^gcgtgcgt gcgtgtgtgt gtgtgtgaga gagagacaga gagacataga gtctatgata 
taaacatgct tttttccctc ttgctttaga gaagtcccaa gtatgtcact tgtttcatct 
acattgcgaa gaatttaggg aaatagttct ttcagttttt acttggagca ttctatctct 
ctggaatcag agattctgga gatgaatttc ttga^agtgc aaggcagtag taaaaatccc 
tatgcctaaa cctccatgat gagaaagtct ttgttagggg taggcocatc acggctgggt 
gtttctgccc ataggaggac ttctocatta caggctccca gcctttcctc atcaggcttc 
tgcagaagca tccoaccagt atgatttgtg tccagttatg tctacacagt ggcagacaca 
attagaactc tgtcgcagaa ggctgccagg cctgctgacc cctagttccc actgggocoa 
tcctgacagg catgtttaaa actggtagca gat^gtcta gaatcaagct gaaatccctg 
otacagatgt gaattgtatg ccatatacat atggtatatg ccatatgcoa acgaaagaat 
tgacttatat cctgcctace tccaaatgtt atg cag atg tat ctt cca ttt tgt 

Met Gin Met Tyr Leu Pro Phe Cys 
1 5 ' . 



60 
120 

. 180 
240 
300 
360 
420 
480 
540 
600 

654 
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gga ate g a tct aac get eag etc ttt get gccSRi agg aaa gaa 702 

Gly He Ala He Ser Asn Ala Gin Leu Phe Ala Ala Ser Arg Lys Glu 

10 15 20 

tat gaa aga age aga get ttg eta gag gtg gtt aat gac etc ttt gaa 750 
Tyr Glu Arg Ser Arg Ala Leu Leu Glu Val Val Asn Asp Leu Phe Glu 
25 30 35 40 

gaa eag act gac ctg gag aaa att gtc aag aaa ata atg cat egg gcc . 798 
Glu Gin Thr Asp Leu Glu Lys He Val Lys Lys He Met His Arg Ala 

45 . 50 55 

caa act ctg ctg aaa tgt gaa cgc tgt tct gtt tta etc eta gag gac 846 
Gin Thr Leu Leu Lys Cys Glu Arg Cys Ser Val Leu Leu Leu Glu Asp 

60 -65 70 

ate gaa tea cca gtg gtg aaa ttt ace aaa tec ttt gaa ttg atg tec 894 
He Glu Ser Pro Val Val Lys Phe Thr Lys Ser Phe Glu Leu Met Ser 

75 . 80 ■ . 85 . 

eca aag tgc agt get gat get gag aac agt ttc aaa gaa age atg gag 942 
Pro Lys Cys Ser Ala Asp Ala Glu Asn Ser Phe Lys Glu Ser Met Glu 

90 95 100 

aaa tea tea tac tec gac tgg eta ata aat aac age att get gag ctg 990 
Lys Ser Ser Tyr Ser Asp Trp Leu He Asn Asn Ser He Ala Glu Leu 
105 110 115 120 

gtt get tea aca ggc ctt cca gtg aac ate agt gat gcc tac cag gat 1038 
Val Ala Ser Thr Gly Leu Pro Val Asn He Ser Asp Ala Tyr Gin Asp 

125 130 135 

ecg cgc ttt gat gea gag gea gac cag ata tct ggt ttt cac ata aga 1086 
Pro Arg Phe Asp Ala Glu Ala Asp Gin He Ser Gly Phe His He Arg 
140 145 150 



15/19 



wo 01/66716 

tot ott tgt#„t att tsg aat a.o aao c« oaa ^ 
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ftt gga 1134 



155 



m caa gtg tta aao aga ctt gat sg, aaa cot ttt gat gat gca 
Val Ala ,U Val leu Arg lo„ ^ oi. P„ Phe Asp ^ ,ia 



1182 



175 



180 



f r "* ^ «' *^ ^ ^« »to 

Aap Gin A« le. Pie Gl„ Ala Pte W lie Phe Gl, ie„ oly lu 
190 i(K ■ 

aao aoa att atg tat gat oea gtg aag aag too tgg gco aag oag 
. Aan Aan Thr lie Met I,. Aap Gin Val- 1,, ser Tn, Ala I,. Gin 

^ 210 
tot gtr get Ott gat gtg Ota toa tao oat goa aoa tgt tea aaa got 
Ser Val Ala le„ Asp Val lea Ser ^ His Ala ar Cys Ser l,a Ala 



1230 



1278 



1326 



^20 225 



^ «t gao aag ttt aag goa gco aao ato cot ctg gtg toa gaa ott 
Val ASP l„ Pie l„ Ala Ala Aan He Pro leu Val Ser Glu leu 

OOiZ 



1374 



235 240 



r ^" ^ t«t oto gao gtt gat goo 

Ala lie ASP Asp lie His Pie Asp Asp Phe Ser lea Asp Val Aap Ala 



1422 



250 oetr 

255 260 



at* ate ^a get get oto ogg atg tto atg gag etg ggg atg gU oag UTO 
«et lie nr Ala Ala leu Arg Met Phe Met Glu.le. Gl, Met Val Gin 



280 



+ 4.4. 

, 1 ^ ^ agg ,^ ett ttg aoa gtg 1518 

<^ Pie to lie Asp ryr Glu ffir leu Cys Arg In. leu leu Val 

^ 290 295 
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agg aaa ai^Lt egg atg gtt eta tae eae aac tg41^ cat gee ttc 1566 
Arg Lys Asn Tyr Arg Met Val Leu Tyr His Asn Trp Arg His Ala Phe 

300 305 310 

aac gtg tgt cag ctg atg ttc gcg atg tta acc act get ggg ttt caa 1614 
Asn Val Cys Gin Leu Met Phe Ala Met Leu Thr Thr Ala 61y Phe 61n 

315 320 325 

gac att ctg acc gag gtg gaa att tta gcg gtg att gtg gga tgc ctg 1662 
Asp He Leu Thr 61u Val Glu He Leu Ala Val He Val Gly Cys Leu 

330 335 340 

tgt cat gac etc gac cac agg gga acc aac aat gcc ttc caa get aag 1710 
Cys His Asp Leu Asp His Arg Gly Thr Asn Asn Ala Phe Gin Ala Lys 
345 350 355 360 

agt ggc tct gcc ctg gcc caa etc tat gga acc tct get acc ttg gag 1758 
Ser Gly Ser Ala Leu Ala Gin Leu Tyr Gly Thr Ser Ala Thr Leu Glu 

365 370 375 

cat cac cat ttc aac cac gcc gtg atg ate ctt caa agt gag ggt cac 1806 
His His His Phe Asn His Ala Val Met He Leu Gin Ser Glu Gly His 

380 385 390 

aat ate ttt get aac ctg tec - tec aag gaa tat agt gac ctt atg cag 1854 
Asn He Phe Ala Asn Leu Ser Ser Lys Glu Tyr Ser Asp Leu Met Gin 

395 400 405 

ctt ttg aag cag tea ata ttg gca aca gac etc acg ctg tac ttt gag 1902 
Leu Leu Lys Gin Ser He Leu Ala Thr Asp Leu Thr Leu Tyr Phe Glu 

410 415 420 

agg aga act gaa ttc ttt gaa ctt gtc agt aaa gga gaa tac gat tgg 1950 
Arg Arg Thr Glu Phe Phe Glu Leu Val Ser Lys Gly Glu Tyr Asp Trp 
425 430 435 440 
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- ate ^ aac Wc^ ,at ata t« to. ^ tta see ,m 

He Lrs to. Hi. ATS He Phe Arg S.r Met leu Met Ala 
^ 450 
tst gac ctt «a gee rts acc aaa ccg tgg ate tee aga eag jtg 2046 
. Cya Asp leu Sly Ala Val L,a P,^ «. ser Arg Gin Val 

465 

.ca ^ ett gta aeo agt gag tte tte gaa eaa gga gat egg gag aga ZOH 
Ala Gl„ leu ,a, Ser Sl„ Phe Phe Glu 81« Gly Aap Arg Glu A:, 
4^ 480 «5 

tta ga^ etc aaa etc act cct tea eea att t++ 

gea att ttt gat egg aac egg aag 2142 
Leu Glu Leu lys Leu Hit Pro Ser Ala TIp Pfc« i a . 

rio oer Ala lie Phe. Asp Arg Asn Arg Lys 

«5 500 

sat g« etg eet egg ttg eaa etg gag tgg att gat ago ate tge atg 2,90 

Aap 01. leu P™ Arg leu Glu leu Glu He Aa, Ser „e Cys «et 



505 

520 



510 516 



cct ttg tat eag gea etg gtg aag gte aae gtg aaa etg aag ccg atg 2238 
Leu ^ am Ala teu Val Lys Val Asn Val Lys Leu Lys Pro Met 



. ^ 535 

otagattcagtagetaeaaaeagaagtaagt^ggaagagotacaeeaa 2286 
leu Aap Ser Val Ala Asn A,^ Ser l,a ,^ «,„ eiu leu His Glu 



5*> 545 



550 

aaa oga etg etg gee tea act gee tea tee tee tee eet gee agt gtt 2334 
to Arg leu leu Ala Ser ttr Ala Ser Ser Ser Ser Pr» Ala Ser HI 



555 560 



565 

at. gta gee aag gaa gae agg aae taaaeeteea ggtcagctgc agctgcaaaa 2388 
Met Val Ala Lys Gk Asp Arg Asn 
570 575 
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tgactacaj^^gaagggcc attttcagtc cagcaatgtc at^^ttgt tcttttiagct 2448 
cagaaagacc taacatctca aggatgcact gggaaccatg cct^cttt caccttgaag 2508 
catggtcagc agcagagaga gcaacgggaa ggacaaagaa agaggtgggg cagggagcac 2568 
accccaggac cctcactttt ccctaatgaa cacgcatggg ctgaaatgaa ggctctgggt 2628 
aggggactgt tttggatcca aggacctgtg gacagtcggc ctacttactc tgagctgagg 2688 
gaacactgaa cagtaaaagc gtcattagcg ctgcttcatt ttgtataggg cttttctgtt 2748 
tgttacaagc caaacattgc ctgtctttgc ttcccgtccc tgaatgcctt tttgtgccag 2808 
actgtcccaa gaatcctaat ttgtattcca tagaggtatt ttatttttaa tcctagagct 2868 
tcttattgat ggatccttta gaattgccta cctaaaaggt aaactatact atccttataa 2928 
atactgatca atcccagttc tccccctaaa aatgaataca tagtaggact atagcaaatg 2988 
tgtttg 2994 
<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 17 

tgaagaacag actgacctgg a 21 
<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 18 

gtcgttgatc cgcatcatca 20 
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